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PROBLEM TO BE SOLVED: To manufacture a large-area III nitride base 
compound semiconductor substrate with a satisfactory yield and 
satisfactory reproducibility. 

SOLUTION: First, a first semiconductor film 1 3 that is formed of a first 111 
nitride based compound semiconductor having a stepped portion 13c is 
formed on a substrate 1 1 (Fig. b). Thereafter a second semiconductor film 
14a composed of a second III nitride based compound semiconductor 
having a thermal expansion coefficient that is different from that of the 
first III nitride based compound semiconductor is formed (Fig. c). 
Thereafter, the substrate 1 1 is cooled, and the second semiconductor film 
14a is isolated from the first semiconductor film 13 to obtain the III nitride 
based compound semiconductor substrate 1 4. 
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J^cfc. GaNiA lo.iGao.,N<i:«. * 1 (C^j^^^ ^ 

[0 04 1] 

mi] 









1000*t 


GaN 


5. 59 


5. 59 




5. 41 


5. 70 



[0042] GaNS45a ©0fi£:^CCO(,i-CjaTK: 
3i?g-r5. HVPE$?S©— WCC-^l^-C, »iffia4S5 

■C. HVPEJ^S«. 5^©JSit;^P5 1 i. JSloi^S 
l©rtSeJCEgStifc-9-b7'^5 2i. Sj6j^5 1 (CHX 
»)«W?)nfc^^Alf5 3 a . T>-t-TSA^5 3 
b. S{k*»^A«5 3 c*jJ:afSfmif5 4 *^b* 
^A'» 5 3c ©5fe^{ClBg3 n/cJll4S 5 5 t 



nen/ch u-5 7 3!i<ffig$tirc»s. HVPEiia 

^^ic. •9-fe7'5'5 2 5CiegS*aS■5*^^5 2 a* 
ai^-r-5.ft:Jsb©SSijn5Sit-5f 5 8 i. mM5 6 «:flnl» 
■3-Sfc*©J[^Mb-5f5 9 t^rms. 
JlB^t-if5 8«. Jgt6^5 1 (C^fb-C^ftc^^-/ K 

[0043] GaNS4 5 a©S^S©7?ffi{C-3t> 

50 T. tiT«csi?g-r-5. 
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[0 0 4 4] ^-r. T>^::-T^Alf5 3 b^o"J:2>'Jl»4 

^mXL. J®d;^5 Irt^l. 0 1 3x 1 O-'Pa (1 

[0 04 5] -ecDtS. S«JjDlg^t-5f 5 8:tecta'i^4/jn 
^t-^5 9 5rffll\ '?;«:y^(DSS^ 1 0 0 ox. 

5 6(DSa^8 0 OXib/fc:. ^LT. r^^^rmA 

fc. fe{b*^A^ 5 3c f)^h^it^m^mmm s 5 10 

[0 04 6] ^tr. JSTv^B 1 WiC2gAU/cia{t:^U 

NM4 5a*,SS^S$-lf/ii (04 (c) ) o 
[0 047]^c7)m. GaNM4 5 aiA 1 o.aGac, 
N]14 4<h^5}fK-r'SC<h(Ccfcor. GaNS«45^ 
ff/Co fl:ftSg5C5J, GaNJ®4 5 a^lSaSS^-li/'cCD 

-BCcbCCjCoT. ^x>'A<DSja^^ia^rTtf. GaN 20 
M4 5a€rAlo.,Gao.,NM4 4*>6^Slb/c. ;gfa 
(C. ^^$n/cGaNS«4 5^HVPE^@cfcDSSi?) 
IliU/to CcDJ;'5JCLr. GaNSS4 5^f#/Co CO 
<b#, GaNS4 5 aCD— gB4 6:05}S4 4brt(C^o 

[0 04 8] GaNM4 5 a tC^^^tSS tl^ tJ? ^ ^Ott 
-?-^M'SA:a?)&c. Ga Nm4 5 a^«:^-C. Mj¥^52 a 
mOGaNM6 l^ieS^S5if/c*^7x/^^f^Mb. ± 

^^^ltlgb. mm^^n^mskm-cmmox. GaN® 30 

[0 04 9 ] S6JC^T<fc^{C. GaNiie IrtiC^*. 

viP^3\t. A lo.iGao.5NH44tCff5^^n/dS^ 
^ArAcfi^hmAArh<D^^-fimC]^ii^-:>X. GaN 

3 63:. (l)Alo.iGa,.,N]144<bGaNll61i 

xmm^^m^mt^i>ct. (2) a u .Ga^.aN© 4o 

t&^St5£*iGaNCD*&^^|g(J;0fe/h^<. Alo.uG 
ao.,NS4 4Jc*rL-C?l-:»5g^S;?|iJint>o/cCi. 

(3) A 1 „.xGao.,NM4 4tCl8M4 4 ci)^mJ& 
SM4 4 c(D^M±CCfcGaN3(?^)ee^fiS;Sbft:C 
<b. 0Dy<:ii)-C^-S<b#x.6n^o Ga NM4 5 a Oii-^ 
4>. GaNJie 1 <!:|Ria5C. S^4 4 cgI5^3&^6^Mec 

[0 050] ^KK:. 1 cctju^r {i:. ^ x ^^o^^j 

6 0%(DMJ|J^fct^'C. GaNja4 5 aCD|gM4 4 cCO 50 
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^WC^^v^f)^^[:. GaNM45 a^^gf-rSCch 
;&^t?^/Cc -^OJ^I^, itS$^j2. 54 cm (mi 
^) <DGaNSS4 5*t#-5Ci:05r^/Co 

[005 1 ] jy±oj: ^Jc. 1 o^^:^ffir». 

A 1 0 . 1 G a . . ^ N B 4 4 <D ISUI^ 55^?^ <h G a N J® 4 5 a 
(Dmm%^tf)^mt;:^. :^oA U..Ga(,.5N®44 
JCtt®^4 4c;t>^}|5^5ti/c. GaN]5i4 5 

acfrtC:telir. G a NJ®4 5 a CD*®(C*t UrWCClg 
M4 4 CJ&i?)^^-:'^?;^^^^ G a NMJS4 5 a ^^Sl 
T-SCiT&^-Clf/c^ ^<D)!S*ffiaoDA^?^GaNSS4 
5^f#-&Ci:«i^r'#)^o 

[00 5 2] A lo.tGa»..N<D^^m«Ga 

N<DfS^^IKJ:D4>/h3< . A U..Gaa.sNll44«: 
1^LX^\':^mK^^^mfD^(OX\ Alo.tGa„.,Nll4 
4iGa NM4 5 a iCDKiCcijl^t:^ ^ 
<^cCO. Affi«OGaNP4 5 a*5>gt-r6C<!:){»5"C# 
:fco ^Oiei^. Affia<7)GaNS=fe4 5;&^t#e>n/Co 

[00 5 3] (*i«5«?j 2 ) 2 r t^. *^9H<DKi§ 

[0 0 5 4 ] 04 (a) --04 ( c) <Z)X^l^^fl^ A 
lo.iGao.9N®4 4±^CGaNM4 5 a 2 0 0 

Mm) ^.Se^JS;^5-lf/c. ^<Dt^. S^ffl^OHVP 
E^gctir2 O^PBlg^^feiPT-SCtCCjCoT. •^xv^ 

E^gcti-C. 3 0^<O^m^M-fX^ :xi^^(DMSL^ 1 0 

0 ox^-citffco 1 0 0 o''c^-t?^jai^L/tcD-^^a^ 
x}%m'r^m-^^pj\^^bMmr>M-rct(,c^^x. a 

lo.xGa...N®44;0^e)GaNJg4 5 a^^gtO. G 
aNStg4 5^f#/£: (114 (d) #M) . M^C. ^St 
5 n/t G a NSffi4 5 V P E ^® J: 0 0 a L/to 

/to 

[0 0 5 5] mmi2<Dmm:fimx^t. i 
ysmxmfbtiz^^mcm^. GaNSs^^^-r^ggcc 

GaN]®4 5a^5>S'r^Cct:^^#. :^®a<DGaN 

[0 0 5 6] n^. mmm2(^c^\.>x\t. ^^^^<D±m 

X. GaNM4 5 aCD^ffi5cW3^cC:^r^K:GaN]g4 5 
^[H^^'^v^ti^^C. GaNJS4 5 a^^fS-r-SC t 

tf^x^fc^ -eos^. es^^s^s. 0 8 cm (*^2>r> 

^) <7)GaNSte4 5^ff-2)C<h:^^r'tr/Co 

[0 0 57] i^l^^^;u^?f^c<!:CcJ:or. iiDAffi 
SOGaNSffi4 5^^li-r€»C^;&^r^^<D^^. Al 
□ .iGao.9N®4 4iGaNja4 5 a iO^ffi^^OiM 
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[0 0 5 8 ] (ms&ms ) mrMm3V{t. ^mn^mm. 

CO 0 5 9 ] H4 (a) -04 (c) (DXS^m^ A 
lo.iGao.3N®44±(CGaNJSi45a (Mi^ZOO 
urn) *Sa^S3i±/c. ^Ur. GaNS4 5a%S 

^:tfXtcJ:^?^riPCCJ:o-CGaNJ!a4 5 a^^»L. 
GaNSS45*fSfco ^LT. ^6n5tGaNSffi4 
5 V P ESSScfc 9 ISl?) ffl L/Co 
[0 0 6 0 ] ^x>'^:&?^T^I^^SSJlIl»t:'-:5?5 8 

[0 0 6 1 ] mrnms (Dmrnfimr^^t. mmm i com^ 

a)l?jt::^ffir&S . ^ n i<mm<DG a N|g4 5 a ^^mT 

[0 0 62] si^, l^jfepjaicteoirti. ^:cj^(D±m 

(fCt>ft-oX. g^4 4 c*>e?f 4 4bC7)cf33feaJCC|^:iO:>o 
-C, GaNM4 5 a(D^ffiCC^f^7?r^iCGaNli4 5 
aF*9iC^5^^i^;&5*0. G aNBA 5 SL^^m^^^Ct 

j&s-e^/to -eoss*. ii:S;5>5*tj5. 08cm (mz-o 

^) OGaNSffi4 S^ff-SCi^Oi-Ct/c. 
[0 06 3] HSfefi^a (DiSS:^ffir'AffiliCDGa NSS 
7!rSf#e>n^<D«. A U.iGaa.5NM44iGaNM4 

[0 0 64] (m^m4) mmmArV\t. ^mmmm 
[0 06 5] (00 0 1 ) mv-vr ^rm^A 1 

(iSS. 08cm (2>f>^) . Jl$30 0xim) €: 

1 <!:lsJ«l<D:^r. I^^'T ^TSS4 1±(C. GaN^^ 
vy-rm42 (/f S5 Onm) . GaN^4 3 1 
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Mm) . fe^7/A lo.tGao.sNJ144a 1 m 

m) »Xiga^i3cS3-l±A: 07 (a) ) . 

[0 0 66] ;XtC. A lo.iGao.sNJi44a*5?f5^§ 
n;rc1^:7T^rSS4 1 {t<T. 'i?^>'^<hl>^iit^:^5* 
SffCVD^^CCiegLftio -eUT. CVD 
S5C<tor. A lo.iGa».9Nll44 a±{C. S i 
K7 1 (ilSJRO. 3 Mm) ?:?^^U^Co 

[0 0 6 7 ] -ecDfg. '^x>'^:&SIECVDigg;^^>6aS(tl 
aUfco -eur. Alo.iGao.9NJi44a(D[ll- 
10 2 0 ] :^F&){C, iJiWo p*^5 Mm. aiSDiOiO. 8 m 
m. WW mm P3&nOMmcDS4 4b«rF^-Y:r:.:. 
^^^^\C^->X^i^h. A lo.iGao.sN)144*^J5S 
0/c (07 (b) ) . 

[0 068]^ ^CC. 1 <b|lI«<D:/?ffit?. JgJ?2 

0 0 Mm<DGaN]^4 5 a4,Sa^^;g$-ti/'c (07 

(c) ) „ jSo^^sss^i. mMmib.wmi i 

0 0 O-CtL/c, 

[0 069] ^(DfS. N,#fflMCDHVPEI^Srtr. 
2 0^ra'^:I:>'^^a^^L/. ^?x/^(D©M^Mia^r 
20 Ttf. GaN®4 5 a^5}g|byt„ ^t^tc. ^SS^nj^c 
GaNS^45*HVPE^J:f]BK0tHb. GaNS 
ffi4 5^f#/c (S7 (d) ) . 

[0 07 0] wm\4<mmsmx\x. ( i ) a lo.^ 

Gaa..NJ14 4(D^I3i5B<^<!:GaNM4 5 aCD?*J^ 
^Sc^3&WcC*9. (2) A I a..Gaa.,N;i4 4tC. 
?f^CDgM4 4 c?&5?i$^^nTfcO. (3) A1„.,G 
ao.5N4 4±CCS i 0^ml 1 ^^*ffM$nri^-2>o 

[0 07 1 ] mm4<f^mM-}s'^x\x. s i o,jS7 i 

^fflC^n^Sy^i*. ?i44 hSB^cDA U.iGa^.BNJi 
30 4 4 3!r»6S i 0,M7 1 ^IeI OiAOi: ^ (cM^^CrS^g-T 
-So b/cT&^r^r. S i O.M7 1 <!:GaNJK4 5 aiO 

MiS^^jSKi^ntf. i>)AM^OGaNS«4 5 4t#a 

[0 07 2] 111^. ^]S«?il4(cfct,^'c«. ^:^i^(r>^m 

fC^/c-^r, S::^4 4 c3J>^^if 4 4b(Dtp:Sia5fiCr6];&i'3 
GaNJ®4 5aC0SDS5CWi^cC:^[^tCGaNje4 5 
B.n^^'^vtPtf^^X:,. GaNM4 5 a^^fSTSCi 
40 f)^Xtfc^ ^CD^m, [i:S3Cf5$^5, 0 8cm (*^J2^> 
^) OG a NSffi4 5 J&ff-S C ti)^X^tCo 
[0 073 ] ^C4(J. llJte^U JCfcl^r. HVPE^gJ: 

xn^o : HF = 1 0 : 1 ) ic3 o^mmmo. S i 
sh^m-^^^^i^^mK G&N&m^^mLxiyj: 

IK C(Di:^tc~rntf. GaNM4 5 a^^S^glT-SK 
CC. GaNSffi4 5<D^StcS i 0,S7 1 J^^Sb^c 
l^O-C. ®acD:^#^cGaNSS4 5*J:0^S0a 

50 <ff sci7:»i'rt-So 
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[ 0 0 7 4 ] s?c, mmm4r(Dmmyjii(^*5i,>-c. ±ib 

[0 0 75 ] S i 0,M7 ICOf^toOCC. Si,N 

C 0 0 7 6 ] «±. *^ig(Dl^JM©JgS6{c-:)t,»rpa^^ 

[0 07 7 ] ^ci ±fa*5SWrK> A 1 ... G a 
,.,NJ14 4{Ci^firr-S>^4 4 h©gg3D*. GaNg 
4 3(cab^lvjss|§-c*-5 0. L^^L, 
aS3D*. GaNJ143{C^^Sg£3iL-C^>J:<, •»>■ 

.SC t«Cj;-5rGaNH4 3 *fc«-9-7 r -f'TSffi 
4 l*iStHt-5JS^r4>« GaNM4 5a©^S»»|© 
*f;^ijiia:-9>fiKS!aS& i:OBSS^5:S3i-(bTS C <!: CC 
cfc o r . ^Jf ^rSSStt^W-r-S G a NI14 5 a C 

[0 0 78] 

M^ffM-r^XSi, mi©4iJSftM±{c. Ml ©III 

%iii©*^i*M*^e>^gi-r5xe<i:%w-r€.. 
-pt, 2|s:^?3©ss{^:&a«cj:n«. :Ktm<Diimmt 

mi] ^^m<j:>iijm^imm^t^^mt^mm(D 
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>t: [112] mi (b) ©XgJCteW^^l 3 b©ffj<^;© 
[03] »1 3b©J^©-{?!l?:n^^»rS0-C*5. 

[04] *^?«© iimmimmt-^mmi^m^o 

SSjg^^ftKfflt ^ S H V P E i^K r — m*«scb«jk: 

[06] A 1 ..,Ga..,N®4 4iGaNli7 1 t© 

[0 7 ] :*:^5?©ra]Bi^ib!B5?^^b^^*^*«ffi© 

[08] Se^©lI]J«^YtiB9ig^ b^i|?J*^i*S® ©M 

[?f#©iSI9] 
1 1 

12 /<-v 7t® 

13 mi (ommi^m 

1 3 a IK 
20 1 3 b > 4 4 b m 
13c. 44c mm 

14a m2a:)m»wm 

I 4 iii]g|^{biB».^jt^ii?iif5^f*a« 
4 1 ■^^7T-^rs® 

42 Ga N>''«t»:? rjf 
4 3 GaN^ 

4 4> 4 4 a A 1 o.,Ga,.,NM 
4 5 G a Nmm 
45a GaNM 
30 6 1 G a NM 

6 2 as^^ 

6 3 ^'vvi) 

7 1 



Wop 



Wbt I 
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